The plant Swertia franchetiana H. SMITH (Gentianaceae), distributed in southwestern China, is a traditional Tibetan medicine used as a remedy for hepatitis and cholecystitis. Previous phytochemical investigations using this plant have led to the isolation of various poly-oxygenated xanthones, xanthone glycosides, and flavonoid glucosides. [1] [2] [3] [4] In this paper, we report the isolation and structure elucidation of two new iridoid glycosides senburiside III (2) and senburiside IV (3), from this plant.
The plant Swertia franchetiana H. SMITH (Gentianaceae), distributed in southwestern China, is a traditional Tibetan medicine used as a remedy for hepatitis and cholecystitis. Previous phytochemical investigations using this plant have led to the isolation of various poly-oxygenated xanthones, xanthone glycosides, and flavonoid glucosides. [1] [2] [3] [4] In this paper, we report the isolation and structure elucidation of two new iridoid glycosides senburiside III (2) and senburiside IV (3) , from this plant.
The n-butanol extract of the whole plant of S. franchetiana on repeated column chromatography and preparative HPLC yielded two new compounds, 2 and 3, in addition to four known compounds, 1, 4-6, as described in the Experimental. Compound 1 was obtained as a white amorphous powder. Its UV (237 nm) and IR (1703, 1634 cm Ϫ1 ) absorptions were typical of an iridoidic enol ether system conjugated with a carbonyl group. The NMR spectral data of 1 (shown in Tables 1, 2) agreed with those of senburiside I previously isolated from the Japanese folk herb S. japonica. 6,7) Based on the above mentioned analysis, the structure of senburiside III was determined as shown in 2 ( Fig. 1 ).
Senburiside IV (3) was obtained as a white amorphous powder. Its molecular formula C 36 H 42 O 16 was deduced from its (Ϫ)APCI-MS spectrum (the quasimolecular ion peak at Two new iridoid glycosides designated as senburiside III (2) and senburiside IV (3), together with one known iridoid glycoside senburiside I (1) and three known secoiridoid glucosides swertiamarin (4), gentiopicroside (5) and sweroside (6), were isolated from the whole plant of Swertia franchetiana. The structures of the two new compounds were elucidated by spectroscopic methods.
Two New Iridoid Glycosides from the Tibetan Folk Medicine Swertia franchetiana
Key words Swertia franchetiana; Gentianaceae; iridoid glycoside; senburiside C-NMR data of 3 were quite similar to those of 2 except for the lack of a trans-sinapoyl group. The chemical shifts of C-1Ј, C-2Ј and C-3Ј of compound 3 at d 100.4, 75.0, and 78.2 respectively, were different from those of 2, in which they were at d 98.3, 75.0, and 76.2 respectively. This indicated that there was no group attached at the C-2Ј position in compound 3. The fragment ion peaks at m/z 495 and m/z 289 in (Ϫ)APCI-MS and the absence of a base peak at m/z 369 in (ϩ)APCI-MS also confirmed the structural difference between 3 and 2 (Experimental). Thus, the structure of senburiside IV was determined as shown in 3 (Fig. 1) .
The structures of 4-6 were identified as swertiamarin, gentiopicroside, and sweroside by comparing their UV, IR, MS, 1 H-and 13 C-NMR data with those in the literature.
8)

Experimental
General Procedures Melting points were obtained by using an XT-4 melting point apparatus and are uncorrected. Optical rotations were measured on a JASCO P-1020 spectrophotometer. IR spectra were obtained on a Perkin-Elmer 983 G spectrometer.
1 H-,
13
C-NMR and 2D NMR were recorded on a Bruker DRX400 spectrometer (400 MHz for Extraction and Isolation Air-dried whole plants (12.5 kg) were ground and percolated with MeOH at room temperature to exhaustion. The combined extracts were concentrated in vacuo to yield 2.9 kg of residue, which was suspended in water and extracted successively with petroleum ether (60-90°C), CHCl 3 , EtOAc and n-BuOH. n-BuOH extracts (200 g) were subjected to a polyamide column and eluted with water, and then 20%, 40%, 60% and 95% EtOH. The 40% EtOH eluate (25.8 g) from polyamide CC was chromatographed over silica gel, eluted with CHCl 3 -MeOH gradient (9 : 1-6 : 4) and monitored by HPLC to yield four fractions (I-IV). Fraction III (5.1 g) was subjected to a silica gel CC using CHCl 3 -EtOH as the solvent system (gradient from 7 : 3-5 : 5) and five subfractions were obtained. The fourth subfraction was subjected to preparative HPLC with 45% MeOH-H 2 O as a mobile phase at a flow rate of 35 ml · min Ϫ1 to furnish compounds 1 (18 mg) and 2 (26 mg). The 20% EtOH eluate (10.5 g) from polyamide CC was subjected to silica gel (CHCl 3 -EtOH, 9 : 1-1 : 1) and ten fractions were obtained. The tenth fraction (1.0 g) was chromatographed on RP-18 CC using 70-90% MeOH as a solvent system to yield five fractions. The third and fourth fractions were combined and concentrated to give compound 3 (92 mg). The water eluate (25.0 g) from polyamide CC was subjected to RP-18 CC and eluted with 10%, 20%, 30%, 40% and 50% MeOH. The 30% MeOH eluate (500 mg) was chromatographed on preparative HPLC with a 10-35% MeOH gradient as a solvent system at a flow rate of 
